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INTRODUCTION
Abnormal concentration of metals associated with Cenozoic silicic volcanic rocks has been recognized for years in many parts of the western Cordillera; this relation is particularly well represented within and marginal to the Basin and Range Province.
Within the northern Basin and Range, deposits of uranium, mercury, precious metals, as well as several other metallic elements, have been discovered associated with rocks of this type and age, and abundant evidence indicates a genetic association. Many of these deposits of metals have been exploited over the past several decades and, in recent years, have received considerable renewed exploration attention. Two areas within the region that have attracted special attention are the McDermitt area on the Oregon-Nevada border and the Lakeview area, Oregon, about 235 km (% 145 mi) to the west-northwest of McDermitt. Both of these areas, which are known to contain substantial amounts of uranium and several other metals, occur within a vast region of the northern Basin and Range characterized by Cenozoic volcanism of diverse chemistry.
The age of volcanism within this region ranges from Eocene or early Oligocene to Holocene; by far the largest outcrop areas consist of Miocene and Pliocene age rocks dominated by basalt and rhyolite or rhyodacite (Gay and Aune, 1958; Jennings, 1977; Walker, 1977; Stewart and Carlson, 1978; Bond, 1978) . Most of the silicic rocks considered here reflect extensional tectonics and related bimodal volcanism rather than products related to subduction of crustal plates (Lipman, Prostka, and Christiansen, 1972) .
Because of the considerable current interest in metallic mineral deposits of the northern Basin and Range and in the volcanic and tectonic development of the region, a study was initiated to determine the relations of selected metals to silicic volcanic rocks: specifically to the age and petrochemical type, relation of volcanism to regional tectonism, and ultimately the relation of silicic volcanism and tectonism to resource potential of selected metals. The study was further designed to evaluate the relations of these silicic volcanic rocks to different kinds of volcanic vents, principally calderas and domal or near-surface intrusive complexes, and the significance of these vents in both temporal and tectonic regimes.
Fundamentally, the study was undertaken to determine whether systematic relations exist between different petrologic and chemical kinds of silicic volcanic rocks and selected metals, including principally U, Th, precious metals, As, Hg, Sb, Rb, Ba, and Mo. The study is not to document metal concentration or redistribution that results from hydrothermal or other secondary processes, but is to document the metal content of silicic magmas by analyzing samples of fresh obsidian, wherever obtainable.
This paper is an interim report that presents a preliminary review of compiled and collated petrochemical data on silicic volcanic rocks of the northern Basin and Range. The main purpose of the report is to make available a large volume of analytical data obtained by various investigators on these silicic volcanic rocks and to briefly examine some selected elemental and isotopic variations in terms of geography and petrochemistry. Compilation of data is only partly completed and to date most of the effort has been directed toward organizing existing petrochemical data, both published and unpublished, determining its geographic distribution, and relating this and mineral deposits data to known silicic vent complexes; as yet, the study has not been involved with a comprehensive review or evaluation of the geochemical and genetic relations of silicic volcanism to regional tectonism or to ore deposits.
For purposes of this study, geographic limits were placed on the area of investigation by arbitrarily selecting a segment of the northern Basin and Range bounded by 41° and 44° N. latitude and 116° and 122° W. longitude ( fig. 1 ). Included in the study are data on rhyolite, rhyodacite, dacite, and quartz latite collected in southeast Oregon, southwest Idaho, northeast California, and northwest Nevada by a large number of investigators for a number of different purposes.
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SAMPLES AND ANALYTICAL METHODS
This investigation is based largely on analyses of samples of silicic volcanic rocks collected throughout the northern Basin and Range during the past decade in support of studies related either to resource analyses for geothermal energy, uranium, mercury, and precious metals, or to fundamental problems of petrology.
Some samples that originally had been collected by others only for isotopic dating, were recollected by the author for additional analytical work, including major-oxide and minor-element chemistry, and for a few samples, strontium-isotope determinations. Few of the data were collected specifically to look at uranium or other metal associations in silicic volcanic terranes and collectively they represent many kinds of analyses of different character and precision.
Not only are the analyses themselves non-uniform in quality, but they also represent non-uniformity in regional coverage, inasmuch as many samples have been analyzed from Newberry Volcano, Medicine Lake Highlands, Lakeview area, Drake Peak complex and McDermitt caldera complex in contrast with single or only a very few analyses for most other areas.
Because of the large body of data available for Newberry Volcano, only a few representative analyses are included here.
Suites of samples of silicic volcanic rocks collected at Newberry Volcano, McDermitt caldera complex, Medicine Lake Highlands, and the Drake Peak area, may each represent part of a comagmatic assemblage, with some of the chemical variations partly the result of eruption from zoned magma chambers.
Selected age groups of samples from the Lakeview area of south-central Oregon may also represent comagmatic products, although the area from which silicic rocks of comparable age have been collected is very large and includes adjacent parts of Oregon and northeastern California. Most of the analyzed samples collected over this vast region of the northern Basin and Range are not comagmatic and represent eruptions from numerous completely separate magma chambers at different times throughout middle and late Cenozoic time.
Essentially all of the available analytical data, both published and unpublished, on major-oxide and minor-element chemistry, potassium-argon ages, and strontium and lead isotopes of intrusive and extrusive silicic rocks exposed within the region have been reviewed and collated.
Initially, all rocks identified by collectors as being of dacitic or more silicic composition were considered in this compilation, and, ultimately those with Si02 contents greater than about 64 percent were incorporated into a series of tables that separate rocks into three age groups, those less than 5 m.y. old (table 1) , those 5-10 m.y. old (table 2) , and those older than 10 m.y. (table 3) . For isotopically undated rocks, ages are inferred from geologic relations in order to place the data for these samples into one of the three tables. A few of the estimated geologic ages applied by the original collector may be in error and I have reinterpreted a few ages in light of current geologic and stratigraphic knowledge.
Emphasis was directed toward analytical data from silicic rocks of isolated dome complexes, as well as clearly identified intrusions or resurgent domes in caldera complexes. Wherever practical, analyses of fresh obsidian, or in a few places fresh pitchstone, from chilled marginal facies of intrusive or extrusive bodies, were selected and samples showing extensive weathering, devitrification, crystallization, hydration, or other evidence of alteration were rejected. As pointed out by Lipman (1965) , devitrification and hydration of glassy phases of silicic volcanic rocks commonly results in transfer of components, particularly alkalies and silica. Noble, Smith, and Peck (1967) demonstrate that most of the halogens originally present in silicic volcanic glasses also are lost on crystallization.
Studies by Rosholt, Prijana, and Noble (1971) and by Zielinski (1978) have shown further that co-existing obsidian and perlite have comparable uranium and thorium values whereas crystallization invariably results in depletion of these elements.
Both in collecting samples and in selecting analytical data from the literature, every effort was made to minimize the effects of any of these processes that would alter the content of contained elements.
A large number of analyses of samples collected by the author and by N. S. MacLeod were made on obsidian from apache tears collected in the chilled and highly perlitic marginal selvages of intrusive bodies; the largest of the apache tears were broken and only fresh, non-hydrated and non-perlitic obsidian from the cores of the tears was used for analysis. A few samples described in the literature only in very general terms by the original collector do not provide adequate information on the degree of crystallization or hydration. Analysis of a sample of rhyolite from the White King uranium mine near Lakeview has been included (table 2, column 19) even though it is obviously silicified and altered; its inclusion is for comparison only.
Every effort was made to exclude analyses of silicic ash-flow tuffs from the study, although a few analyses of rocks identified in the literature simply as rhyolite (or rhyolite intrusive or flow) may actually represent ash-flow tuffs that have undergone extensive secondary laminar flowage and, hence, are difficult to distinguish from rocks that have congealed directly from a melt without an intervening pyroclastic phase. Densely welded ash-flow tuffs with prominent flow-banding are common in parts of northern Nevada, southwest Idaho, and southeast Oregon, and some have been misidentified or, in places, lumped into packages of silicic volcanic rocks in which no distinction is made between flows and intrusives and remobilized pyroclastic deposits. Justification for excluding ash-flow tuffs from the study is two-fold:
(1) most of the ash-flow tuffs show evidence of vapor-phase crystallization and some show extensive alteration, indicating that chemical components probably have been redistributed and possibly some elements have been leached; and (2) the vents for several analysed ash-flow tuffs are, as yet, unknown thus preventing chemical comparisons, by geographic position, with other known source areas.
A few samples collected by the author in southern Malheur County, Oregon, and in Washoe County, Nevada, have been identified in the Cl determined spectrophotometrically. 3.
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In normative calculations total Fe distributed according to ratio of Fe+-VFe+2=( .31/.87), which was determined by average contents of F and FeO in 13 samples of fresh, nonhydrated obsidian. 2.
Cl determined spectrophotometrically. 3.
W determined spectrophotometrically. 5.
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An additional age on this material is 15.4± m.y. Table 3 Sample information tables of analytical data as vitrophyre or rhyolite obsidian from glassy selvages on either flows or possibly ash-flow tuffs. These glassy selvages, which occur in places on the tops of flow units, are thought to represent chilled upper surfaces of flows, inasmuch as eutaxitic textures are not recognizable in thin section; however, they may be chilled parts of thick, thoroughly remobilized ash-flows in which vitro-clastic (eutaxitic) textures have been largely or completely destroyed through remelting and flowage.
The geographic distribution of sample localities within the northern Basin and Range is shown on Plate 1A.
In most places an individual small circle on the map indicates a single sample locality, but in areas where analyses are clustered, as for example, at Newberry Volcano, Medicine Lake Highlands, Lakeview area, Drake Peak complex, and McDermitt, larger circles enclosing a spot represent several analysed samples. Outcrop areas of silicic volcanic rocks of dome complexes and related flows and intrusives are shown on Plate IB, as well as the location of known and postulated calderas or caldera complexes.
The location and age of rhyolite, rhyodacite, or dacite samples dated by potassium-argon methods also are shown.
There are many additional published and unpublished potassium-argon ages on ash-flow tuffs and mafic flows of the region, some of which have been useful in establishing geologic ages of isotopically undated silicic domes and flows; none of these dates on ash-flow tuffs or mafic flows have been included or referenced in this report.
For areas along the Oregon-Idaho border and for much of northern Nevada, flows, dome complexes, and ash-flow tuffs are lumped on maps used as sources of information. Hence, within these areas individual domes and Intrusions are distinguished on Plate IB only where they have been mapped separately, as for example in the McDermitt caldera complex. Shown also on Plate IB are locations of calderas with clearly defined surface manifestations, as well as those suspected or postulated to exist from surface distribution or isopaching of ash-flow tuffs, from evidence of regional structural collapse, directional flow phenomena, or from geophysical surveys.
Major-oxide chemistry on samples was determined largely either by conventional rock analysis (Peck, 1964) or by rapid rock analysis (Shapiro and Brannock, 1962; U.S. Geol. Survey, 1967) , although X-ray florescence (XRF) methods were used on some samples analysed in university laboratories. Most of the determinations of minor elements were by quantitative spectrographic analysis, by instrumental neutron-activation analysis (INAA), and, for uranium and thorium, by the delayed neutron analysis. In some Instances the level of concentration of some elements determined by INAA and quantitative spectrographic methods were at variance, infrequently by as much as a factor of 2 or more. In those few instances, the INAA values were given preference.
DISCUSSION OF DATA
Chemical data in tables 1-3 and geologic data presented in Plate IB establish several fundamental relationships which may ultimately assist in resolving problems of silicic magma genesis and its relation to ore genesis and to tectonism. Although these relations are only briefly referred to here, several of them have been described elsewhere or are apparent from an empirical review of the data.
Potassium-argon dates
The rhyolitic rocks appear to form three age groups. The oldest group includes rocks 20 to 30 m.y. old which are about the same age as much more extensive rhyolitic rocks of the John Day Formation farther north. Only a few rocks of this age have been identified in the area of study, but they are likely much more abundant in the subsurface, buried by younger volcanic and sedimentary rocks. The second age group is composed of rhyolitic rocks about 13 or 14 to 17 m.y. old. They occur as dome and caldera complexes scattered broadly over the study area and many have associated widespread and voluminous ash-flow tuffs.
The third group is formed of rhyolitic rocks younger than about 11 m.y. Within parts of the northern Basin and Range this younger group of silicic volcanic rocks forms part of a regional age progression in which the volcanism is systematically younger westward from Barney Basin and areas to the south of Harney Basin toward the Cascade Range (Walker, 1974; MacLeod, Walker, and McKee, 1976) .
The age progression is well defined in silicic rocks younger than about 10 to 11 m.y.; it may extend farther back in time, although the widespread silicic volcanism 14 to 17 m.y. ago obscures any projection of the progression to older rock units.
Isotopic ages shown on Plate IB show this age progression.
A somewhat similar, but opposing age progression has been recognized for the Owyhee Mountains-eastern Snake River Plains (Armstrong, Leeman, and others, 1975) , mostly to the east of the area shown on Plate IB. These two opposing age progressions ( fig. 2 ) span the same time interval and have a similar 3 cm/yr rate of advance (Walker and MacLeod, 1977) , but the underlying mechanism (or mechanisms) remains to be fully explained.
Major-oxide chemistry
Major-oxide chemical data of silicic volcanic rocks of the northern Basin and Range demonstrate a considerable variation in contents of Si02, A1203, K20, Na20, and several other constituents.
Some of these variations are fundamental, inasmuch as peraluminous and metaluminous and peralkaline rock types are represented; other variations are due to various stages of fractionation or evolution of these rocks as is indicated by differentiation index. Peraluminous silicic rocks (with normative corundum) appear to grade chemically into metaluminous rocks. The peralkaline rocks (small to moderate amounts of acmite) may form a separate group. The analytical data (tables 1, 2, and 3) suggest little correlation of changes in major oxide constituents with age and this lack of significant variation is further supported by plots of normative salic constituents ( fig. 3) . The younger rocks located in the western and northwestern part of the area consistently show lower K20/Na20 + ^0 than older rocks to the southeast and the older rocks show more scatter than do younger rocks.
This regional decrease in 1^0 to Na20 is shown in Plate 1C, which was constructed by projecting data on the alkalies to a northwest-trending line partly parallel to the axis of the northwest-trending age progression in southeast Oregon and nearly perpendicular to the quartz diorite boundary line, summarized by Moore (1959) .
This variation in 1^0 content with geographic position and, hence, to some degree with age, is further substantiated by comparing 10,0 with Si02 content (fig. 4) . The younger group of rocks, which represent those collected in areas just east of the Cascade Range at the west and northwest margins of the study area, show lower 10 values for a given Si0 content than rocks of the intermediate or In comparing the normative Q-Or-Ab fields for the McDermltt and Lakevlew uranium areas, one plotted on the 5-10 m.y. diagram and the other on the diagram for rocks more than 10 m.y. old ( fig. 3 ), It can be seen that the fields overlap but are not Identical. The McDermltt field is larger and with more scatter to points, probably signifying fractionatlon under more diverse conditions in the complex caldera system; no caldera system Is evident at Lakeview and the uranium appears to be largely associated with a cluster of rhyolite domes Intruded into the axial parts of a faulted antiform (Walker, 1980) . Lack of ash-flow tuffs and the presence of much sheared and brecciated fresh obsidian in the Lakeview area suggest also that the magma was relatively drier and more viscous, which also would inhibit fractionation.
Differentiation indices (D.I.) of all the rhyolitic to dacitic rocks that have been analyzed, except for the altered and silicified intrusive at the White King mine near Lakeview, for which no normative mineralogy has been calculated, are In the range of 68 to 98 (tables 1, 2, and 3) with over 70 percent of the rocks having indices of 90 or more, and 47 percent within the range of 92 through 96. Rocks with the highest differentiation indices (96 or more) are not geographically restricted, although domes and intrusions in the Lakeview area of the 7-8 m.y. age group (Walker, 1980) generally are some of the most highly differentiated rocks within the northern Basin and Range. Several rocks with high indices in areas other than Lakeview may be thoroughly remobilized ash-flow tuffs rather than domes, flows, or intrusives.
Minor-element chemistry
Comparisons of uranium and thorium abundances with differentiation index is shown by age group in figure 5. Those rocks with the highest uranium and thorium mostly have relatively high differentiation indices but the converse does not appear to be true, inasmuch as may rocks with relatively high differentiation indices have low uranium and thorium. Rhyolitic rocks of the Lakeview uranium area have exceptionally high indices (maximum 98) whereas those of the McDermitt area are lower (maximum 94); the McDermitt rocks contain more uranium and thorium for the same degree of differentiation, however. Several rhyolite samples from areas near the Humboldt-Elko County line contain anomalous amounts of both uranium and thorium and one sample from the Ivanhoe mercury district in southwestern Elko County is appreciably higher in both uranium and thorium than rocks with comparable indices from either Lakeview or McDermitt.
Plots of the abundances of barium, as well as barium plus strontium, were made to investigate whether depletion of these elements by alkali feldspar (Ba) and plagioclase (Sr) fractionation in the more highly differentiated rocks results in a corresponding enrichment in the content of uranium and thorium.
Because the barium, strontium, and barium plus strontium plots showed similarity, only the variation diagram comparing uranium and thorium with barium plus strontium is reproduced here (fig. 6 ). In addition to the 3-fold age groupings of analyzed rocks, they are further segregated in the variation diagram into three groups based on silica content, one group with less than 70 percent Si02» another with 70-74 percent, and a final group with over 74 percent Si02. Preliminary review of these data show that of rocks of the different age groups, the 0-5 m.y. age group is characterized by Figure 6 .-Variation of uranium and thoriuih with barium plus strontium, comparatively high total Ba and Sr (all but two have more than 800 ppm), mostly related to high Ba but for several samples high Sr, and that this young group tends to be low in uranium and generally contain only moderate amounts of thorium. Rocks of both the intermediate and older age groups show considerable scatter in total Ba and Sr contents; the U content Is high only in rocks that have low total Ba and Sr. On the other hand, many rocks with low total Ba and Sr do not have high U. Included in the high U-low Ba plus Sr are rocks from the Lakevlew and McDermitt uranium areas. The implications are that rocks that are both highly differentiated and that exhibit evidence of significant feldspar fractionatlon are those most likely to contain higher than normal amounts of both uranium and thorium.
Variation in uranium and thorium content with fluorine is shown in figure 7 and with chlorine In figure 8 .
The range In fluorine content in silicic rocks of the northern Basin and Range is from 50 ppm to 2500 ppm and at this level of concentration there seems to be little correlation with either uranium or thorium. Chlorine contents range from less than 10 ppm to 2,800 ppm, with the higher values of both uranium and thorium generally associated with the lower chlorine values ( fig. 8) .
The highest chlorine values, however, were obtained on rhyollte collected from Intrusions on Morgan Creek, 10-15 km northwest of the main part of the Lakeview uranium area; these rocks also are characterized by thorium contents (^19 ppm) and uranium contents (6-7 ppm) at about the same level of concentration as the intrusions associated with the Lakeview uranium deposits.
Cesium contents range from about 2 ppm up to 110 ppm, with most values at a level of 3-6 ppm.
Abundances of cesium generally correlate with uranium abundances ( fig. 9 ) in all three age groups of silicic volcanic rocks of the northern Basin and Range.
The highest cesium contents (up to 110 ppm) are associated with intrusives in the McDermitt caldera complex characterized by comparatively high differentiation indices and by high uranium and thorium contents.
The next highest cesium values were obtained on samples from the Lakeview area (8.2 ppm) and Horse Mountain (6.3 ppm) which also are characterized by high differentiation Indices and comparatively high uranium and thorium contents. Both peralkallne (Horse Mountain; table 2, column 12) and peraluminous (Lakeview and McDermitt) petrochemical types are represented among these rocks with high cesium values.
Uranium and rubidium show a close correlation in the youngest and intermediate age groups of silicic volcanic rocks and a somewhat less well defined correlation In the older age group ( fig. 10) .
Most of the high rubidium values were obtained on rocks from the McDermitt and Lakeview areas and the lowest values for both rubidium and uranium are In rocks exposed at the west or northwestern part of the study area; an exception to this geographic distribution pattern Is the somewhat more mafic dacite at Beatys Butte In southern Harney County Oreg. (table 3, col. 2) .
Comparisons of rubidium-strontium ratios with K20 contents of these rocks by age groups are shown In figure 11 . Within all age groups there Is a major separation of those rocks with a Rb/Sr=*5 or less and those with a ratio greater than 8; some of those with high ratios range up to about 65 or 70. In the 0 to 5 m.y. age group, there also appears to be a blmodal separation ( fig. 11 ) Into a group of rhyodacltes or dacites with relatively low ^0 abundances and low Rb/Sr (less than 1) versus more silicic rhyolites with Rocks with low Rb/Sr, as well as with low K2 0, tend to be concentrated at the western margin of the study area, in and near the eastern margin of the Cascade province. The data suggest that there are two distinct types of silicic volcanic rocks near the western margin of the area and, although it is perhaps best exemplified in the youngest group of rocks, the distinction appears to apply to a few rocks in the two older age groups.
Both age data and geographic distribution of analyzed samples showing this bimodalism suggest that the rocks are not comagmatic and, further, that there are probably two different sources of these two groups of rocks. One group is characterized by low Si(>2, K20, and Rb/Sr as contrasted with the other group.
Conceivably one group is a direct differentiate from basalt, which is very abundant in parts of this region characterized by a bimodal rhyolite-basalt association.
The other group may be derived by anatexis resulting from the invasion of crustal rocks by large volumes of basalt, or, possibly all of the rocks with low K20 and low Rb/Sr ratios are reflections of entirely different processes of magma generation related to the andesitic volcanism of the Cascade province.
All of the available data on strontium and lead isotopes of silicic volcanic rocks of that part of the northern Basin and Range represented by samples included in tables 1, 2, and 3, fall within rather narrow limits. The Sr87/86 va iues range from 0.7034 to 0.7045 Pb206 / 204 from 18.777 to 18.997, Pb207/204 from 15.602 to 15.653, and Pb2 08/204 from 33.479 to 38.791. There is no apparent variation consistent with differences in age, geographic position, or petrochemical differences of the analyzed rocks, although the amount of isotopic data available is limited.
The entire area appears to straddle the line of initial Sr87 /86 = 0.7040, which, according to Kistler and Peterman (1973) , is the eastern limit of principal exposures of ultramafic rocks and the western limit of Cretaceous granitic rocks for areas to the south and southwest in California. Lead isotope values are not unlike those obtained by Doe and Delevaux (1973) for Mesozoic granitic rocks of California. Both the strontium and lead values are similar to those found by Church and Tilton (1973) for basaltic and andesitic rocks of the Cascade Range.
The isotopic data suggest that the basement rocks throughout the region are quite homogeneous and that Precambrian cratonic rocks either are not present in the basement or have extremely low Rb/Sr and thus impart no isotopic evidence of their presence.
Presumably the basement is composed entirely of late Paleozoic and younger rocks accreted from oceanic plates, in accordance with the concepts of Coney, Jones, and Monger (1980) and Stewart (1980, p. 9-11) .
Some regional geographic variations in the uranium and thorium contents of silicic volcanic rocks of the northern Basin and Range were reviewed empirically by establishing a numeric ratio of these elements for each analyzed sample.
The numeric values were projected to a west-northwesttrending, 500 km long section line that parallels the Brothers fault zone (Walker and Nolf, 1981) and is essentially perpendicular to the isochrons of the age progression in silicic volcanism in southeast Oregon.
Some sample localities had to be projected for considerable distances (as much as 180 km) to the section line, as for example those from Medicine Lake Highlands, which naturally induces some scatter to the data. Even with this scatter the projected points indicate little, if any, correlation in Th/U with geographic position (plate 1C). All of the analyses with thorium contents higher than 20 ppm come from specimens collected in western Elko County or adjacent parts of Humboldt County, except for analyses of a specimen of Medicine Lake Glass flow (34.4 ppm), another of East Lake flow (21.5 ppm) at Newberry Volcano, and one from Quartz Mountain (21.5 ppm), located 14 km east of Newberry. These anomalous analyses have higher Th contents than other analyses from the same rhyolite bodies and are therefore probably in error. Younger rhyolite bodies at the west-northwest end of the age progression generally have lower uranium values than those of either the middle or older age groups.
Analyses of rocks from both the Lakeview and McDermitt areas indicate similar patterns in the relation of uranium to thorium and data from both areas shows some divergence from regional trends.
Both areas are characterized by closely grouped numeric values for Th/U and these ratios are consistently lower than those obtained on other geographically related rocks; this assumes that projection of data points to a single west-northwesttrending section line has not introduced the same or nearly identical systematic error to the data from both areas.
This seems unlikely. Throughout the northern Basin and Range analysed samples show a fairly consistent correlation of high Th with high U values ( fig. 13) . The low Th/U values for McDermitt and Lakeview result from U enrichment in the silicic volcanic rocks rather than initial low Th values or depletion of Th.
Trace-element data in tables 1-3 are highly variable in type and precision and any attempt at establishing geochemically significant correlations of selected metals is subject to great uncertainty. Comparisions of these data with crustal abundances, such as presented by Turekian and Wedepohl (1961) , for low calcium granitic rocks is further complicated by the differences in trace element abundances between intrusive granitic rocks and their extrusive equivalents.
Crustal abundance data presented by Nockolds (1954) , for volcanic rocks, requires modification in light of the vast amount of new chemical data now available.
Even with these limitations some significant patterns of trace elements distribution can be recognized in silicic volcanic rocks of the northern Basin and Range and particularly for the Lakeview McDermitt areas.
Silicic rocks of the Lakeview and McDermitt areas show appreciable enrichment in As, Cs, Rb, Sb, and U over average abundances in low-calcium granitic rocks (Turekian and Wedepohl, 1961, table 2) .
They also show enrichment in these elements over that found in similar rocks in adjoining parts of the northern Basin and Range. Also Mo and Ag are enriched in the McDermitt area and Mo possibly in the Lakeview area; Mo also seems to be enriched in rhyolite domes to the south of the Lakeview area, in the northeastern corner of California (see columns 32 and 35, table 2) . These domes are about the same age as the domes associated with uranium deposits near Lakeview. Rocks in the McDermitt area also are anomalously high in Li (columns 14-17, table 3) and one sample in the Lakeview area is anomalously high in Hg.
High Rb and U values, as well as high Th values, have been determined for silicic volcanic rocks exposed in western Elko County and eastern Humboldt County, Nevada (columns 40, 41, 42, and 43, table 3) , and high Pb and U values are present in the Ivanhoe mercury district.
